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Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 20.




Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

Mporpammy oucuunnuHel paspabdoTan(a)(n) npodgoeccop, A.H. (ooueHT) EpemuHa P.M. (Kadhenpa obuiein consmku,
OtneneHve cunaukm), RMEremina@kpfu.ru ; npodpeccop, a.H. (npodpeccop) Puwman A.N. (Kacbenpa obuuein craukm,
OtneneHve comaunkn), aif@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OriK-1 CNOCOBHOCTbIO aHaNM3MPOoBaTb PU3NYECKNE SIBNIEHNS U MPOLIECCHI A4J1S pelleHns
npogoeccnoHasnbHbIX 3a4a4

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

-PU3NYHECKNE OCHOBDI SIBEHWIA, CBA3AHHBIX C aTOMAPHO-KOPMYCKYNSPHBIM CTPOEHUEM BELWECTBA;

-OCHOBHbIE K/TACCUYECKME U COBPEMEHHbIE 3KCMepUMEHTaNbHbIE Pe3ynbTaTthl B 061aCTV TEMMOBbIX SBNEHUN, ABNEHUIA
nepeHoca, (pasoBbiX Nepexoios;

-OCHOBHblE 3aKOHbl TepMOOANHAMUKKN, METOObl TEPMOANHAMUNYECKOro N CTaTUCTNYEeCKOro onncaHnsa MHOro4aCcTu4HbIX
CUCTEM,

-NPUHLUWMbI paboTbl 1 YCTPOWCTBO COBPEMEHHOI SKCMIEPUMEHTaNbHOM annapatypbl Ans UCCNeA0BaHNs TENN0BbIX
SIBNEHWIA, SBNEHWIA NepeHoca, (pa30BbIX NepPexoLoB.

JonxeH ymeTb:

-NMPVMEHSITb PU3NHECKUE METOAbI K OMUCAHUIO SIBNIEHUIA, CBS3AHHBIX C aTOMaPHO-KOPMYCKYNSIPHbIM CTPOEHMEM
BELWecTBa;

-ncnosb3oBaTb METoAbl PU3NYECKNX nccnenoBaHuin;

-yCTaHaBnMBaTb B3aMMOCBSA3b (DU3NYECKUX SBNEHUIA C APYrMMX pasaenamm puanku, n 0cobo, B NOrpaHnyHbIX
06nacTsix - oU3NYECKOW XMMUN U XUMUHECKO CPU3NKU;

-nCnonb30BaTb COBPEMEHHbIE o6pa3osaTeanble 1 MHpopMaLMOHHbIE TEXHONOMMN ANg I'IpI/IO6peTeHI/IF| HOBbIX 3HAHWIA

HonxeH Bnagetb:

-HaBblKaMW pacyeToB B paMKax TePMOANHAMUYECKOro 1N CTaTUCTUYECKOro METOO0B ONUCaHUS;
-HaBblkamu paboTbl C MPOCTENLWEN N3MEPUTENBHOI annapaTypou;

-HaBblkamMmn paboTbl ¢ y4ebHO 1 Hay4YHOI NMTepaTypoi.

JonxeH AeMOHCTPMPOBaTh CNOCOBHOCTb 1 FOTOBHOCTb:

- K pewweHmnio 3aaay, CBS3aHHbIX C aTOMapPHO-KOPMYCKYNSIPHBIM CTPOEHWEM BEWECTBA

- 3KCMNyaTMpPOBaTh COBPEMEHHYIO (oM3nYecKyo annaparypy 1 obopyaosaHvie

- paboTaTb C COBPEMEHHbIMU 06pa30BaTENbHBIMU 1 MHGOPMALMOHHBIMW TEXHONOTMSIMU

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHaa oucumnnuHa (mogynb) BkAtodeHa B padgen "B1.6.13 OucunnanHbl (Mogynm)" 0OCHOBHOWM NpodpecCcnoHanbHOM
obpasoBatenbHoii nporpammel 10.03.01 "MHdopmaumnoHHas 6esonacHocTb (beaonacHOCTb aBTOMATM3MPOBaHHbIX
cucteMm)" n oTHocmTCsl K 6a30Boit (06LenpPogECCMOHANBbHO) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6bem gucumnanHbl (MOayns) B 3a4eTHbIX eauHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCcTb ANCUMNANHBI cocTaBnsieT 15 3a4eTHbix(ble) eanHuL(bl) Ha 540 yaca(os).
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Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

KoHTakTHasi paboTa - 276 4aca(oB), B TOM 4ucne nekumm - 108 yaca(oB), npakTnyeckme 3aHsTus - 82 yaca(os),
nabopaTtopHble paboTbl - 86 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 192 yaca(os).
KoHTponb (3a4é€T / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMMUHBIL: 3K3aMeH B 1 CeMecTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkageMU4yecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Pa3penbl gucunnnuHbl / X TPYyAOEMKOCTb CamocrositenbHas
N Moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHoble
Jlekumn 3aHATUSA paboTbl

Tema 1. BeegeHnue Npeamet n

mMeToabl puankn. dunsnyeckme

mooenn. CBolicTBa NPOCTPaHCTBA U

BpeMeHUn. CUCcTeMbl eanHNL,
1. |n3mepenns. MoHsITNE pa3MepHOCTH. ” 5 0 0 4

" |EOVHMLBI 3MEPEHNS PACCTOSHUIA 1
BpemeHu B cucteme CU.
CamocToaTenbHo: NamepeHune
60NbLNX 1 MANbIX PACCTOSHWA 1
BPEMEH.

Tema 2. KnHematuka Cuctembl
oTcyeTa 1 CUCTEMbl KOOPAUHAT.
MpeobpasoBaHns KOOPAUHAT.
CUVHXpOHU3aLMS YacosB.
MepeMmelueHne, CKOPOCTb,
5 |vckopeHne. Mpsimasi n obpatHas ” 5 > 5
" |3apaym kuHemaTtumku. Yrnosas
CKOPOCTb U YrNI0BOE YCKOPEHME.
MpeobpasosaHus Manunes.
CnoxeHue ckopocTeii. IHBapnaHThl
npeobpasoBaHuii (ANnHa, UHTEpBan
BPEMEHMU, YCKOpeHMe).

Tema 3. nHamuyecknii MeToq
OMNMCaHUs MEXaHNYECKNX CUCTEM.
Macca 1 nmnynbc matepuanbHoin
TOYKW. MMOHSATUE Cunbl 3aKOHbI
AnHamukn HototoHa. IMnynbc
CUCTEMbl MaTepUuanbHbIX TOYEK.
3 LleHTp mMacc. YpaBHeHue OBMXeHMS
" lueHTpa macc. MoMeHT nmnynsca
CUCTEMbl MaTepuanbHbIX TOYEK 1
MOMEHT cunbl. COOTHOWEHNEe Mexay
HuMn. Pabota cun. Knaccudukaums
cun. TpeHne. TpeHune cyxoe K
BA3KOE. TpeHMe CKONbXEHUS,
Ka4yeHus, MOKOS.

Tema 4. 3aKOHbl COXpaHeHUs B
mexaHuke KnHetuyeckas u
noTeHumanbHas sHeprus. Heprns
B3aVMOLENCTBUSA. 3aKOHbI

4. |coxpaHeHuns B MexaHuke. CBsA3b 1 2 5 6 6
3ak0oHOB COXpaHeHns Co CBOVCTBAMM
NpoCTpaHCcTBa-BpeMEHMN. YpaBHEHNE
Meuwepckoro. dopmyna
Linonkosckoro.

KETPOHHBH
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Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

Nlekuunmn

Tema 5. OCHOBbI MEXaHWKM
abcontoTHo TBepaoro tena CteneHu
cBoboapbl TBEPLOro Tena.
PasnoxeHune aBuxeHns TBepOoro
Tena Ha nocTtynaTtenbHoe 1
BpawarenoHoe. Yrnbl
Olinepa.YpaBHEHNS OBUXEHNSA
5. [TBEpPAOrO Tena. KnHeTtunuyeckas 1 > 7
" |oaHeprus tBepgoro tena. MoMeHT
NHepuuun Tena. TeH30p MHepLMN.
["naBHblE OCK M rNaBHbIE KOMMOHEHTbI
TeH3o0pa uHepuuun. Teopema
lMoireHca-WrenHepa. CeoiicTBa
rmpockonos. Hytaumsa n npeueccus.
[MpyMeHeHNs rmpocKonos.

Tema 6. OCHOBbI MEXAHUKU
XumakocTen n rasos mgpocrarumka.
3akoH Nackans. 3akoH Apxumega.
MnasaHve Ten. JasneHne XnaokocTu
n rasa. bapometpuyeckas cpopmyna.
KnHematnyeckoe onucaxme
6. XUOKOCTE 1 rasos. CraumoHapHoe 1 4 1
TEYEeHMe NaeanbHOM XNOKOCTU.
YpaBHeHune Diinepa v 3aKoH
BepHynnu. BaskocTb.
ConpoTuBNEHNE OBUXEHMIO B
xumakocTax. CaMoCcToATENbHO:
XnoKoCTHbI MaHOMETP.
N3mepuTensbHble TpyoKy.

Tema 7. Ctatmctuyeckoe onucaHmne
onucaHuns aBneHuin. loeanbHblii ras -
npocTeiwas Mooenb CTaTtuCTUYeCKom
cuctembl. Mukpo- un
MakpOCKOMNU4Yeckme CoCToSHNS
cuctembl. dnyktyaummn. [lasneHve
- |rasa. Pacnpegnenexus 1 > 0
" IMakcBenna-bonbumana,
®depmu-upaka, Bose-OnHwTenHa.
OcHOBHOE ypaBHEHUE KMHETUYECKOM
Teopun. Temnepatypa.
PacnpegneneHune sHeprum no
cteneHsiM ceoboabl. CTaTmcTnyeckas
CyMMa COCTOSIHUIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpanwuua 5 13 20. EEl YHH
oML

ARl | AL O



Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocTtosiTenbHas

paborta

Tema 8. TepMmoamHamMmnyecknin MeToa.
[MepBoe Havyano TepMoanUHaMUKN.
DyHKUMKM cocTosiHMA. ObpaTMble 1
HeobpaTuMble NPOLEeCCh.
TennoemMKocTb, BHYTPEHHAS SHeprus
ngeanbHoOro rasa. TennoemMkocTb
ngeanbHoro rasa. lpouecchl B
npeanbHbIX rasax . Limknnyeckue
npoLecchl U TENNOBbIE
(xonogunbHble) MawuHbl. KM L. Lnkn
KapHo n ero KMNA. Bropoe Havano
TepMoanHamuku. Teopembl KapHo.
AbcontoTHas TepMoaMHaMuyeckas
wkana remnepartyp. HepaBeHcTBO
Knayanyca. SQHTponus.
TepmognHammnyeckoe u
CTaTUCTNYECKOE TONKOBaHMNE
aHTponun. Ctatmctuyeckas
dopmynuposka Il Havana
TepMoamHamuku. Teopema HepHcTa.
TepmoguHammnyeckme pyHKUNN 1
noteHumansl. Ctatmctuyeckas cymma
COCTOSIHU 1 TEPMOAUHAMUYeCKMe
noTeHumarnbl.

Tema 9. Pewenve 3ana4 no
KBaA3MCTATNYECKUM N30MNpoLieccam B
naoeanbHbIX ra3ax.

10.

Tema 10. MexmonekynspHoe
B3avmomeincTane. Cunbl
BaH-nep-Baanbca. MNoteHuman
JleHHappa-IxoHca. Xnumuyeckas
CBS3b.

11.

Tema 11. PeanbHble rasbl 1
XNOKOCTW. YpaBHEHUS COCTOSHNSA
peasnbHbIX ra3oB. YpaBHeHue
BaH-nep-Baanbca.
SkcnepuyMeHTanbHble U30TEPMbI
BaH-nep-Baanbca. Kputuyeckoe
coctosiHue. Mpumep asosoro
nepexona ras-xumakocTb.
TeopeTtnyeckne n3otepmbl
BaH-nep-Baanbca. MetactabunbHble
coctosHus. Kpntnyeckme
napametpbl. ekt
Ixoynsa-TomcoHa. MeToapl
CXmnxeHus ra3oB. OCHOBHbIE
CBOWCTBA N XapakKTepuCTUKN
Xuakocrten. [oBepxHOCTHOE
HaTsxeHue. KanunnapHbie SBneHus.

nOBerHOCTHO aKTuBHblE BellecTBa.

CrpaHnua 6 13 20.
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Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

CamocrosiTenbHas
paborta

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

12.

Tema 12. Teepable Tena. NpuaHaku
KpUCTanIM4yeckoro COCTOSAHNS
(aHM30TPONUSA PUINYECKMX CBONCTB,
JanbHUn Nopsaaok, dha3osble
nepexonbl). Tennosble cBOMCTBA
TBEPAbIX TEN. TeNN0EMKOCTb, MOAENb
OHWTenHa, diHwTenHa-debas.
Teopema [ebas. Tennosoe
pacwmpeHnn. CaMoCTOATENbHO:
CvMMeTpUn KpUCTanm4yeckonm
peleTku

13.

Tema 13. dasosble nepexoqpl.
Ob6061eHHas hopMynupoBka
(dpa3osble guarpammsbl, yCnosus
paBHOBecusa pas,
TEepMOAMHaMN4Yeckoe onncaHme
(rasosbix nepexonos | u Il pona).
TpoiiHas Touka. CamMoCTOSATENBHO:
Monumopchram 1 nonMopgoHble
npespaweHus. CBepxTeky4ecTb v
CBEPXNPOBOAMMOCTb.

14.

Tema 14. lNMpouecchbl nepeHoca.
ObLwee onpenenexHve 1 Buabl
MpoLLeccoB nepeHoca.
SMnupmnyeckre 3akoHbl Ans ra3os
Mpouecchl nepeHoca B XNOKOCTSX 1
TBepaom tene. CaMocToATENbHO:
Mpouecchl nepeHoca B paspexXeHHbIX
rasax. BakyyMm. MNonyyenue un
n3MepeHune Bakyyma.

15.

Tema 15. 3akoH KynoHa.
Hanps>XeHHOCTb aNekTpu4eckoro
nons. Teopema Maycca. MoteHumnan.
CB#3b noTeHumana n
Hanps>XXeHHOCTU
9NEKTPOCTATUYECKOrO NONS.

16.

Tema 16. MpoBoaHMKM B
anekTpunyeckom none. Meton
n30bpaxeHnin. dnekTpuyeckast
€MKOCTb YyeUHEHHOr0 MPOBOAHMKA,
€MKOCTb KOHAeHcaTopa. dHeprus
3apSXEHHOro KoHgeHcaropa.

17.

Tema 17. SnekTpryeckmin AUNonbHbLINA
MOMEHT pacrnpeneneHuns 3apsanos.
Monspusauus onanekTpukos. BekTop
9NEeKTPUYECKOro cMelleHunsl. Buabl
ON3NEeKTPUKOB.

18.

Tema 18. IMoCTOAHHbIN
INeKTpUYecknin Tok. 3akoH Oma.

Y nenbHoe conpoTUBNEHUE U
yoenbHas nposoaMMocTb.CTOPOHHME
Cunbl. DNeKTpoaBMXyLLas cuna.

CrpaHunua 7 13 20.




Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl

KOHTaKTHOW paboTbl,
UX TPYA0EMKOCTb

(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble

3aHATUA

paboTbl

CamocrosiTenbHas
paborta

19.

Tema 19. YpasHeHus Kupxroda.
3akoH Ixoyna-fleHua ons yyacrtka
uenu. SNeKTpuyYecknii ToK B rasax,
anekTponuTtax, B Bakyyme. TepMoaac.
Tepmonapa, seneHus 3eebeka,
MenbTbe, TOMCOHA.
OneKkTpoBakyyMHble Nprbopsbl.
MonynpoBOAHWKM N- 1 p- TUNA.
MonynpoBOAHWNKOBLIV AMoL,
6VNonsipHbIe TPaH3UCTOPbI.

20.

Tema 20. lNocTosiHHOE MarHuTHoe
none. BekTop MarHMTHOM MHAYKLUN.
3akoH Amnepa n cuna Amnepa. Cnna
JlopeHua. 3akoH
Buo-Caeapa-/lannaca. MarHutHoe
none NpsiMoro NPOBOAHMKA C TOKOM.
MarHuTHoe none BHyTpU
6eckoHeuHoro coneHonga. Crunosble
NIMHAW MarHUTHOro nonst MarHuTHbINA
avnonb. MoMeHT cun, [eRCTBYIOWMX
Ha BMTOK C TOKOM B OOHOPOOHOM
MarHUTHOM norne.
HamarHn4yeHHoCTb.HanpsxxeHHOCTb
MarHUTHOro Monsi.

21.

Tema 21. MarHuTtHas
NPOHMLAEMOCTb, MarHMTHas
BOCMPMMMYMBOCTb. [lnamarHeTvkum,
napamarHeTukn, beppomarHeTuku.
3akoH Kiopu-Belicca.
AHTMEPPO-MarHeTuku,
deppumarHeTmku. MNetnga
rmcTepesuca, LOMeHHas CTpyKTypa.

22.

Tema 22. MarHutHbl NOTOK. 3aKOH
9NEKTPOMarHMTHOM NHAYKUMN
Ddapages. MNMpasuno JleHua.
CamouHaykums. VIHoyKTUBHOCTb.
SHeprns MarHWTHOro Nons.

23.

Tema 23. lHOyKTUBHOCTb,
COMPOTMBNIEHME N EMKOCTb B LIENSX
NepeMeHHOro Toka.

24.

Tema 24. [JoBPOTHOCTb, NEKPEMEHT
3aTyxaHus. CeoboaHble,
3aTyxatowme, BblHYXOeHHbIe
konebaHus B konebaTenbHOM
KOHTYpe.

25.

Tema 25. lNocnenosartenbHbIR K
napannenbHblii konobaTtenbHble
KOHTypa. PesoHaHC TOKOB 1

HanpsxeHuin. TpaHcgopMarop.

26.

Tema 26. Tok cmeweHms. Cucrtema
ypaBHeHun Makcsenna B
WHTErpasnbHOM 1
AndopepeHLmanbHOM BUIe.
YpaBHeHue nnockoi
9NEeKTPOMarHUTHOW BOMHbI, BONHOBOE
ypaBHeHue. CBoncTBa
3NeKTpoMarHUTHbIX BONH. BekTop
YMoBa- [NoliHTuHra. 9dpdpekt Xonna.

CrpaHnua 8 13 20.




Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

27.

Tema 27. PazsuTtue npeacrtaBneHun o
npupoge ceeta. ' eomeTpuyeckas
onTtuka.Cdpepuyeckne NoBEPXHOCTY.
LleHTpmnpoBaHHas ontuyeckas
cuctema. PoTomeTpus.

28.

Tema 28. InTepdepeHums.
Bunpuama dpeHens. KorepeHTHOCTb.

29.

Tema 29. Monockl paBHOro HaKNoHa u
paBHOW WKPKWHbL. dnuHa
KorepeHTHocTh. Konbua HbtoToHa.
Bunpuama dpeHens.

30.

Tema 30. MpuHUMN
lMolireHca-dPpeHens. dudppakums
dpeHens.

31.

Tema 31. Oudppakums
®payHrodepa. dugpakunoHHas
peweTka.

32.

Tema 32. lNonspusauus. OsoinHoe
nyyernpenomneHue.

33.

Tema 33. IHTepdepeHums
NONSAPN30BaHHbIX NyYeil.

34.

Tema 34. Oucnepcns. dopmyna
JlopeHu-JlopeHua.

35.

Tewma 35. Tennosoe nsnyyeHue.
M'mnotesa MnawHka.

36.

Tema 36. lNMornoweHuve ceeta.
CnekTpbl nornoweHns.Moctynarol
Bopa. Mogenb aTtoma Pesepdopaa.

37.

Tewma 37. YpaeHeHue lWpeauHrepa.
YacTtuua B 04HOMEPHON SIME.
DU3NYECKNI CMbICS BOTHOM
oyHKUMW. ['NaBHOE KBAHTOBOE YMCO.
CooTHolEeHNe HeonpeneneHHoCTH
"ein3eHbepra.

38.

Tewma 38. Bonopoaonono6Hole
aTomsbl. MprHUKMN
Maynu.PacnpeneneHne anekTpoHOB B
aToMe Mo COCTOSAHUSAM.
Meprnoaunyeckas cuctema
MeHpeneesa.

39.

Tema 39. PeHTreHoBCKOE TOPMO3HOE
N XapakTepuUCTUYECKOE U3NYYEeHUS.
doToadppekT. BHyTpEHHWMA nnn
BEHTESbHbIA POTO3IAEKTHI.

40.

Tema 40. dakTop JlaHoe. Ceasb
Paccen-CayHnepca. j-j cBA3b.
HOpManbHbIe U aHOMalbHbIN
adppekTbl 3eemaHa.

41.

Tema 41. PagnoaktuBHOCTb. Buabl
pannoakTUBHOMO pacnaga.
TepmosioepHbIi CUHTES.
WckyccTBeHHas paomoakTMBHOCTD.
ATOMHbIE CTaHUMW.

42

Tema 42. SnemeHTapHbIe YacTuLbI.
3akoHbl coxpaHeHust HapnoHHOro U

‘[nenToHoro 3apsinos. MsoTonuyeckuii

CMWH.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 43. ONeKTPOHHbI
napaMarHuTHbIA pe3oHaHc. SaepHbin

43.|"ap 4 P Acp 3 2 0 0 3
MarHUTHbIV pe3oHaHc. S aepHbliii

ramma pesoHaHc.

Tema 44. PamaHoBckoe
cnekTpockonus. KonebatenbHbie 1
44 .|BpawarenbHble CTENeHN cBOOObI. 3 2 0 0 3
Macc- cnektpockonus. MarHuTHo-
pe3oHaHcHast Tomorpadus.

NToro 108 82 86 192

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)

Tema 1. BeeneHue MNMpepMet un metoabl ousmnku. dusunyeckue moaenn. Ceonctsa NpocTpaHCTBa U BPpeMEHW.
Cuctembl e guHUL, n3MepeHus. NoHsTue paamepHocTu. EoMHULbI U3MepeHNs pacCTOSIHUA U BpeMEHU B CUCTEME
CWU. CamocTosiTenbHo: U3MepeHue 60nbLUNX U MaNbIX PaCCTOSIHUIA U BPEMEH.

Mpeamet n metoabl husnkn. Pusndyeckne mogenn. CBONCTBA NPOCTPaHCTBA U BpeMeHN. CUCTEMbI € ANHUL, U3MEPEHNS.
[MoHsATME pasMepHOCTU. EQnHMLbBI namepeHns pacctosHuii u sBpemenun B cucteme CU. Bonblune n manble pacCToaHNS.
Bonbwwe n mansie BpemeHa. CamocTosTenbHo: Cnocobbl M3MepeHuin 6OMbLIMX U ManblX PACCTOSIHUIA Y BPEMEH.

Tema 2. KuHemartuka Cucrembl otcyeTa U cuctembl KoopauHart. Npeobpa3oBaHust KoopauHatr. CUHXPOHM3aums
yacos. [NepemelleHne, cCKOpocTb, yckopeHue. Mpsimas n obpartHas 3apaum KMHeMaTuku. Yrnosasi CKOPOCTb U
yrnosoe yckopeHue. NMpeo6pa3oBaHus MNanunesi. CnoxeHune ckopocter. UHBapnaHTbl Nnpeobpa3oBaHWA (O/1MHa,
MHTEepBan BpeMeHn, YCKOpeHue).

CucteMbl oTcueTa 1 cucTeMbl koopaumHart. MNpeobpasosaHus koopamHat. CUHXpOHM3aUmMs Yacos. MepeMeleHne,
CKOpOCTb, yckopeHue. Mpsimas n obpaTHas 3amayuv KMHEMATUKK. YToBasi CKOPOCTb U YrNOBOE YCKOPEHHUE.
Mpeobpa3zosaHus Manunes. CnoxeHue ckopocTeit. ViHBapuaHTbl NnpeobpasoBaHunii (AavMHa, MHTEPBAN BPEMEHN,
YCKOpEHME).

Tewma 3. luHaMnyeckui MeTon, onucaHus MexaHmyeckux cucrtem. Macca v nMnynbc matepuanbHON TOYKU.
MoHsATMe cunbl 3akoHbl AMHaMUKKU HbloToHa. UMNynbe cucteMbl MaTepuanbHbIX Touek. LLleHTp Macc. YpaBHeHue
ABUXEHUA UueHTpa Macc. MOMEeHT MMNynbca CUCTEMbl MaTepuanbHbIX TOYEK U MOMEHT CUibl. COOTHOLLEHME
mexnay HuMu. Pa6ota cun. Knaccudpukaums cun. TpeHue. TpeHue cyxoe u Bsa3koe. TpeHUe CKONbXEHUS,
KayeHusl, NOKOA.

Macca v nmnynbc MaTepuanbHoi To4dku. MNoHaTne cunbl 3akoHbl AuHaMnkn HeloToHa. VIMnynbCc CMCTEMbI MaTepuanbHbIX
Toyek. LleHTp macc. YpaBHeHne OBnXeHUs LeHTpa macc. MOMEHT umnynbca CUCTEMbI MATEPUASTbHBIX TOYEK Y MOMEHT
cunbl. CooTHoweHne Mexay Humn. Pabota cun. Knaccudpukaums cun. TpeHue. TpeHne cyxoe u Bsskoe. TpeHune
CKONbXEHUS, Ka4eHns, MoKos.

Tema 4. 3akOHbl COXpaHeHUs1 B MexaHuke KuHetnyeckasi M notTeHUManbHas aHeprus. dHeprus B3auMoaencTeus.
3akoHbl coxpaHeHusi B MexaHuke. CBsi3b 3aKOHOB COXpaHEHUs1 CO CBOMCTBaMU NPOCTPaHCTBa-BPEMEHM.
YpaBHeHue Mewwepckoro. ®dopmyna Linonkosckoro.

KuHeTnyeckasi n noteHUnanbHas aHeprusi. Teopema 06 MU3MEHEHUN KUHETMYECKOM aHepruu. NoTeHumansHas aHeprust
Tena B none cunbl TAXecTu. NoTeHumnansHas aHeprus ynpyro eopMnpoBaHHOro Tena. SHeprus B3anMooencTeus.
3aKoHbI COXpaHeHns B MexaHunke. CBa3b 3aKOHOB COXPaHEHNS CO CBOMCTBaMMN NPOCTPAHCTBA-BPEMEHWN. YpaBHEHNE
Mewepckoro. ®opmyna Linonkosckoro

Tema 5. OcHOBbI MexaHMUKK abCconTHO TBepAoro Tena CteneHn cBo6oabl TBepaoro tena. PasnoxeHuwe
ABUXEHUSA TBEPAOro TeNa Ha noctynarefibHOe U BpallaresibHoe. Yribl Qunepa.YpaBHeHUS OBUXEHUSA TBEPLOro
Tena. KnHetnueckasi aHeprusg tsepaoro tena. MoMeHT nHepuum tena. TeH30p UHepUUK. MaBHbIe OCU U rNaBHbIe
KOMMOHEHTbI TeH30pa uHepuumn. Teopema lNonreHca-LLtenHepa. CBonctsa rupockonos. Hyraumus n npeueccus.
MprMeHeHUs rMPOCKOMOB.

Crenexu ceoboabl TBepooro Tena. PasnoxeHue OBMXeHWS TBEPLOro TeNa Ha NocTynaTenbHoe 1 BpawarenbHoe. Yol
Oiinepa.YpaBHeHns OBUXeHNs TBepaoro Tena. KnHetudeckas sHeprusa tsepaoro tena. MomeHT uHepuun tena. TeH3op
UHepuun. ['nasHble OCK 1 rNaBHbIe KOMMOHEHTbI TeH30pa MHepuun. Teopema [lMorreHca-WrenHepa. CeoicTea
rmpockonos. Hytauns n npeueccus. NprMeHeHns rmpockonos.

Tema 6. OCHOBbI MeEXaHUKM XuakKocTen 1 rasos M'mapocrtatuka. 3akoH lNMackans. 3akoH ApxuMena. lNMnaBaHuve
Ten. [lasneHne XuaokocTtu v rasa. bapomerpuueckas cpopmyna. KuHematuyeckoe onmcaHue XuaKkocten v rasos.
CrauunoHapHoe TedeHue naeanbHON XUaKocTu. YpaBHeHue dinepa v 3akoH BepHynnu. BaskocTb.
ConpoTtuBneHue ABMXEHUIO B Xupkoctsax. CamocrostenbHo: )KuaKocTHbI MaHoMeTp. U3meputenbHbie Tpy6Ku.

- PAEKTPOHHBIH
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MmopocTatuka. 3akoH MNackans. 3akoH Apxumena. MnasaHue Ten. BosgyxonnasaHue. [laBneHne XnaKocTui 1 rasa.
BapomeTpuyeckas goopmyna. KnHematuieckoe onucaHmne XuakocTen u rasos. CTauMoHapHoe TeyeHue naeanbHom
xunakoctu. YpaBHeHue diinepa v 3akoH BepHynnn. MpumeHeHne 3akoHa BepHynnu. BsskocTb. ConpoTueneHue
IBUXEHUIO B XWNIKOCTSIX.

Tema 7. CTaTUCTMYECKOE ONMUCaHMe onucaHusA siBneHU. UaeanbHbIM ra3 - npocTenrasl Moaenb CTaTUCTUYECKON
cuctembl. MUKpPO- 1 MakpoCKONMYeckue CoCTosHUA cuctembl. dnyktyauuun. [lasneHue rasa. PacnpeneneHus
Makceenna-bonbumaHa, Pepmu-Lupaka, bose-dnHwTenHa. OCHOBHOe ypaBHeHUEe KUHETUYECKON TeopUN.
Temnepartypa. PacnpepneneHue aHeprum no creneHsiM cBo6oabl. Ctatuctmyeckasi CyMMa COCTOSIHUMA.

VpoeanbHbill ras - npoctenwas Moaens CTaTuCTUYeckom cuctemol. MUKPO- 1 MakpoOCKOMMYEeCKNe COCTOSHNSA CUCTEMBI.
dnyktyauun. [daeneHue rasa. PacnpenenexHns Makceenna-bonbumara, ®epmu-Lupaka, bose-OiHwTtenHa. OcHoBHOE
ypaBHeEHUE KMHeTN4Yeckoi Teopmn. Temnepatypa. PacnpeneneHune aHeprum no cteneHsim ceobodbl. CtaTnctmyeckas
CyMMa COCTOSIHUIA.

Tema 8. TepmoguHamnyeckui metoa. NMepBoe Hayano TepmoanHaMuKU. PYHKLMK cocTosiHUSA. O6paTumble U
HeobpaTuMbie npouecchbl. TeN1I0eMKOCTb, BHYTPEHHSS 3Heprusi uaeanbHoro rasa. TennoemMkocTb uaeansHOro
rasa. lMpouecchbl B npeanbHbIX rasax . luknuyeckue npouecchl U Tennosble (xonoaunbHble) mawimvHbl. KM,
LUwukn KapHo u ero KN O. Bropoe Hayano TepMmoauHamuku. Teopembl KapHo. AGcontoTHas TepMoaMHaMmuuyeckas
wKana temnepartyp. HepaseHcTtBo Knayauyca. QHtponusi. TepMoaMHaMU4yeckoe U cTaTUCTUYECKOoe TONIKOBaHUe
aHTponuu. Ctatuctuueckasi chopmynuposka Il Hayana rTepmoamHamMmku. Teopema HepHcrta. TepMoaHaMunyeckue
hyHKUMU U noTeHumnanbl. CTaTUcTUYECKas CyMMa COCTOSIHMIA U TepMOAMHaAMUYecKue NoTeHuuanbl.

MepBoe Hayano TepMoanHaMmKU. PyHKUMK cocTosiHUS. ObpaTuMble 1 HeobpaTuMble NPoLEcChl. TENN0eMKOCTb,
BHYTPEHHSAS SHEPrusa ngeanbHoro rasa. TennoemMkocTb naeanbHoro rasa. lpoueccol B uaeanbHbIx rasax . Liknunyeckue
npouecchl 1 Tennoeble (xonoaunbHbie) MawuHbl. KMO. Lnkn KapHo n ero KINA. Bropoe Havano TepMoanHamuKu.
Teopembl KapHo. ABcontoTHas TepMoavHaMmuyeckas wkana temnepatyp. HepaseHcTBo Knayauyca. SHTponums.
TepMmoamHaMmnyeckoe 1 cTaTucTMyeckoe TonkoBaHue sHTponun. Ctatmctudeckas popmynmposka Il Hauana
TepmoamHamukn. Teopema HepHcta. TepmoanHammyeckme oyHKLMM 1 noTeHumansl. Ctatuctnyeckas cyMma COCTOSHMI
1 TepMOaNHaMNYecKne noTeHumanbl.

Tema 9. PewieHune 3apa4y No KBasamctatTMyeCKUM UsonpoLieccam B uaeanbHbIX ra3ax.

3akoHbl naeanbHbix ra3oB. Mi3oTepMmuyeckmii npouecc. 3akoH boiins-MapuoTta. N3obapuyeckuii npouecc. 3akoH
"en-JTioccaka. N3oxopudecknii npouecc. 3akoH LWapns. ®@opmyna KnanepoHna. Monb, MonspHas macca, 4ucno
ABsoranpo. YpasHeHue MeHnpeneesa-KnaneripoHa. PeweHne 3anady no KBa3auctatmyeckM n3onpoueccam B naeanbHbiX
rasax.

Tema 10. MexxmonekynsipHoe B3auMmopenctsue. Cunbl BaH-pep-Baanbca. NoteHuuan JleHHappa-J,XoHca.
XuMmunuyeckas cBsi3b.

MexmonekynspHoe B3anmogencTene. Cunbl BaH-gep-Baanbca. Vi3otepmbl peanbHoro rasa. HacbiWweHHbIA 1
HeHacblWeHHbIA Nap. 3aBMCMMOCTb AaBNEHNS HACLIWEHHOro napa oT Temneparypbl. BnaxHocTb Bo3ayxa.
OTHocuTenbHas 1 abconoTHas BNaxHOCTb. Touka pockl. KpuTtnyeckas temneparypa. MNoteHuman JleHHappa-xoHca.
XuMnyeckas cBs3b.

Tema 11. PeanbHble rasbl U XnaoKocTu. YpaBHeHUS COCTOSIHUSA pearbHbIX ra3oB. YpaBHeHue BaH-aep-Baanbca.
AKcnepuMeHTanbHble u3otepMbl BaH-pep-Baanbca. Kputnyeckoe cocrosiHue. MNpumep cpasosoro nepexona
ras-xmpgkoctb. TeopeTnyeckue usotepmol BaH-gep-Baanbca. MetactabunbHble coctosiHus. Kputuyeckue
napametpbl. dp ekt Oxoynsa-TomcoHa. MeToabl cXunxeHnsa ra3os. OCHOBHbIE CBOMCTBa U XapakKTepUCTUKU
xXupkoctel. MoBepxHOoCcTHOe HaTsXeHue. KanunnsipHble siBneHns. NoBepXHOCTHO aKTUBHbIE BeLLLECTBa.

YpaBHEHMS COCTOSIHUS peanbHbIX ra3oB. YpasHeHne BaH-nep-Baanbca. OkcnepmmeHTanbHbie N30TepMbl
BaH-pep-Baanbca. Kputnyeckoe coctoaHue. lNMprmep ¢oa3oBoro nepexona ra3-XunakocTtb. TeopeTnyeckne n3otepmsl
BaH-nep-Baanbca. MetactabunbHble cocTosHus. Kputundeckue napameTpbl. ScpdoekT Oxoyns-TomcoHa. Metonbl
CXmxeHus razoB. OCHOBHbIE CBOWCTBA U XapakTePUCTUKN XMAKOCTeN. NoBepxHOCTHOE HaTsxeHme. KanunnsapHblie
aBneHuns. NoBepxXHOCTHO aKTUBHbIE BEWECTBa.

Tema 12. Teepable Tena. MpusHaku KpUCTaNINYECKOro COCTOSHUS (aHU30TpoNUsa ou3n4eckux CBOMNCTB,
AanbHUn Nopsaaok, hasosbie nepexonbl). Tennosble CBONCTBa TBEPAbIX Ten. TennoeMKocTb, Moaenb
AiiHwWTenHa, dHwWTenHa-debas. Teopema Oebas. Tennosoe pacwumpeHun. CamocToaTeNnbHO: CUMMMETpUK
KpUCTaNIn4yecKomn peLueTku

Mpu3Hakm KPUCTanIM4eckoro COCTOSHUS (aHM30TPONMS PU3NYECKMX CBOMNCTB, AanbHWUA NOPALOK, (0a30Bble NePexoibl).
TennoBble cBOCTBA TBEPAbIX TeN. TEeNNoeMKoCTb, MoAeNb JUHWTElRHA, itHwTeiHa-[ebas. Teopema ebas. Tennosoe
pacwmpeHun. CamoctoaTenbHo: CUMMETPUW KpUCTaNIMYECKOl peweTkn. TBepable CTeknoobpasHbie BelwecTsa.

Tema 13. da3osble nepexoabl. 0606LweHHas popMynMpoBKa (cpa3oBblie Anarpammbl, yCNoBuUsi paBHoBecusi coas,
TepMoauHaMmnyeckoe onucaHue cpasosbix nepexonos | u Il pona). TporHas Touka. CaMOCTOATENbHO:
Monumopcpunam n nonumopcpHblie npespaLLeHUss. CBepXxTeKyyecTb U CBEPXMPOBOAUMOCTb.

KETPOHHBH
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®dasbl U ha3oBble NpeBpalleHns. YCNOBME paBHOBECKS (a3 XUMUYECKN 0OHOPOAHbIX BelwecTB. ObobLueHHas
dopmynnpoBka (dpazoBble guarpammbl, yCNoBus paBHOBECUS has, TEPMOAMHAMUYECKOE onrcaHne gpasoBblX
nepexonos | n Il poga). TpoHas Touka. CamocToaTensHo: [NonnMopduam 1 NONMMOPMOHLIE NPeBpalLEHMSI.
CBepxTeky4ecTb 1 CBEPXNPOBOAUMOCTb.

Tema 14. Mpoueccol nepeHoca. ObLiee onpeaeneHue M BUAbI NPOLLECCOB NepeHoca. AMNUpUYEcKUe 3aKOoHbl
Ans raso. Mpoueccbl nepeHoca B XUOKOCTSX U TBepaoMm Tene. CamoctosiTenbHo: Mpouecchl nepeHoca B
pa3speXeHHbIX rasax. Bakyym. MonyyeHne u nuamepeHue Bakyyma.

O6uwee onpenenexHne 1 BUAbI NPOLECCOB NepeHoca. MNepeHoc aHeprum. TennonpoBoaHOCTb. 3akoH dypbe. MNMepeHoc
maccol. Odudpdpyans. 3akoH duka. MepeHoc umnynbca. Bsakoe TpeHue. dmnupudeckne 3akoHbl anst rasos Mpouecchbl
nepeHoca B XUOKOCTSX 1 TBepoM Tene. CamocTosiTenbHo: MpoLecchl nepeHoca B pa3pexeHHbIX rasax. Bakyym.
Monyd4eHre 1 namMepeHne Bakyyma.

Tema 15. 3akoH KynoHa. HanpsixeHHocTb anekTpuyeckoro rnons. Teopema Maycca. NoteHuman. Cesa3sb
noTeHUMana u HanpsiXXeHHOCTU 3NeKTPOCTaTU4EeCKOro nons.

3akoH KynoHa. MpuHUmMn cynepnosuumn. 3aKoH coxpaHeHus 3apsaa. HanpsixxeHHoCTb anekTpudeckoro nons. Cunosble
NIMHUM 3NEKTpUYecKoro nons. INoTok BekTopa HanpsiXXeHHOCTU anekTpuyeckoro nons. Teopema Maycca.PaboTa no
nepemeLleHNIO 3apsaa BO BHEIHEM aNeKTpocTaTnyeckoM none. MoTeHumManbHOCTb KyNoHoBCkMx cun. MoTeHumnanbHas
aHeprus 3apsna. MoteHunan.

Tema 16. MpoBoAHMKM B anekTpuueckom nosne. Meron naobpaxeHuin. AnekTpuyeckas eMKOCTb YeJUHEHHOIO
NPoOBOAHUKA, EMKOCTb KOHAEHCaTopa. Heprusa 3apsiXXeHHOro KoHaeHcaropa.

MpoBOOHMKW B 3N1EKTPUHECKOM MONe. DNeKTpudeckas eMKOCTb.OHeprus 3apsaXXeHHoro koHaeHcaropa. EMkocTtb wapa.
MeTon n3obpaxeHmin. EMkocTu nnockoro koHAeHcaTopa, UWMNMHAPUYECKOro KoHaeHcaTopa. CTekaHve 3apsnos ¢
ocTpus. dnekTpuydeckuin Betep. MeTon anekTpoctaTmyeckon 3awmTbl. 3aBUCUMOCTb COMPOTMBIEHNS METaNNoB OT
Temneparypsl

Tema 17. neKTpNYECKUIA OUNONbHbLIA MOMEHT pacnpeneneHus 3apsanos. Monspusaumns oManekTpukos. Bektop
3N1eKTPUYECKOro cMeLLLeHusl. Buabl AManekTpuKkos.

OnekTpnYecknii AMNONbHbIA MOMEHT. MNoTeHuran nons To4e4HOro aunons. HanpsaxxeHHOCTb Nons TO4EeYHOro AUMons.
Monsgpusauns onanekTprnkos. BekTop anekTprnyeckoro cmeweHms. dnanektpuyieckas BOCIPUUMYMBOCTb U
AnanekTpuyeckas npoHMLAaemMocTb cpefbl. [1be303nekTprKkmM, MMPO3NEKTPUKU, CErHETOANEKTPMKK. eTna ructepesunca.
AHTNCErHeTO3NEKTPUKM.

Tema 18. MocTOSAHHBIN 3NEeKTPUYECKUA TOK. 3aKkoH Oma. Y oenbHoe COnpoTUBNEHUE U yaeNnbHas
NpoBOAUMOCTb.CTOPOHHME CUbl. DNEKTPOABUXYLLLAS cUna.

MocTosHHbIN anekTpuyeckuii Tok. Cnna Toka, NNOTHOCTbL Toka. 3akoH Oma B guddpepeHLmanbHOW, UHTErpanbHOM
goopmax. CTopoHHME cunbl. DnekTpoasuxywas cuna. 3akoH Oma ons 04HOPOAHOrO U HEOAHOPOAHOrO Y4acTKOB LIEMu.
BHyTpeHHee conpoTtusneHne. 3akoH OMa ans 3aMKHyTOl Lenu. SneMeHTapHas Teopust NpoBOAMMOCTY B MeTannax.

Tema 19. YpaBHeHus Kupxrocpa. 3akoH Oxoyns-J/leHua pns yyactka Lenu. ANeKTprMyeckuin ToK B rasax,
aneKTponutax, B Bakyyme. Tepmoapc. Tepmonapa, sieneHus 3eebeka, MenbTbe, TOMCOHA. BNeKTPOBaKyyMHbIe
npu6opsl. MonynpoBoaHKKM n- U p- TUNa. MonynpoBoAHUKOBLIN AUOA, 6UNONSIPHbIE TPAH3UCTOPBDI.

Tepmoaac. Tepmonapa, seneHust 3eebeka, MNenbtbe, ToMcoHa. [oHopb! 1 akuenTopsl. JABOAHON anekTpruyecku
3apsXeHHbIN cnoii. MNpsiMoe u obpatHoe BKYeHMe. BonbT- amnepHas xapakTepucTmka nonynpoBoAHUKOBOrO AUOAA.
Buinpemnsiowwme cBoMCTBa NONYNPOBOLHUKOBOrO Anoaa. TpaH3ucTopsl nonsipHble 1 bunonspHble. Konnektop, 6a3a,
amMuTTEP.

Tema 20. NMocTosiHHOEe MarHUTHOe none. Bektop marHMTHOM MHAYKUUK. 3aKkoH AMnepa v cuna Amnepa. Cuna
NopeHua. 3akoH Buo-CaBapa-Jlannaca. MarHuTHoe none NpsAMoOro NPoBoAHMKA ¢ TOKOM. MarHuTHOe none
BHYTpU 6eCKOHe4Horo coneHomaa. CunoBbie TMHUM MarHUTHOro nonss MarHUTHbIN aunonb. MoMeHT cun,
AEeNCTBYIOLMX Ha BUTOK C TOKOM B OOHOPOAHOM MarHUTHOM norne. HamarHMm4yeHHoCTb.HanpsiXXeHHOCTb
MarHUTHOro nons.

MNMocTosiHHOE MarHuTHoOe none. BekTop MarHUTHOM UHAyKuuKU. CUNoBbIe MMHUM MarHWTHOro nons. MNMpYHUKH
cynepnosuumii. Teopema o NoToke BeKTpa MarHuTHo nHaykumm. Cuna Amnepa. Cuna JlopeHua. 3akoH
Buo-Cagapa-Jlannaca. C1nosble MMHUM MarHUTHOTO NMOJS NPSIMOro NMPOBOAHMKA C TOKOM, KaTylwku. BekTop MarHuTHowm
WHOYKLUW NPSIMOrO MPOBOAHMUKA C TOKOM.

Tema 21. MarHMTHasi MPOHMLLAEMOCTb, MarHMTHasi BOCNPUUMYMBOCTb. [lnamarHeTMkun, napamarHeTuKu,
cheppomarHeTuku. 3akoH Kiopu-Beinncca. AHTUheppo-marHeTuku, cheppumarHeTuku. lMetnsa rucrepesuca,
JOMeHHasi CTpyKTypa.

MarHunTHbIn gunonb. MOMeEHT cun, Ll,eI7ICTBy}OLIJ,VIX Ha BUTOK C TOKOM B O.4HOPOOHOM MarHMTHOM none. HamarHn4yeHHOCTb.
HaﬂpFI)KeHHOCTb MarHMTHOro nons. TeopeMa O UMpKynaunm sektopa MarHUTHOM MHOYKUWN, HAMAarHM4eHHOCTH,
HaNPAXeHHOCTN MarHUTHOro nons. FpaquHble ycnosusa ans HOpMaﬂbHOI7I cocTaBngowen BEKTOpa MarHUTHOM MHOYKUNN
M TaHreHcanbHOM CoCTaBnsoLWen BEKTOpa Hanpsa>keHHOCTN MarHMTHOro nons.

MarHuTHas NPOHMLAEMOCTb, MarHUTHas BOCMPMMMYNBOCTb. [lnamarHeTnky, napamarHeTukm, peppomarHeTnkn. 3akoH
Kiopu-Belicca. AHTudbeppomarHeTukn, peppmumarHetukn. Netnsa ructepeaunca, OMEHHas CTpykTypa. Temneparypa
Heens. OdhhekTMBHbIV MarHNTHbIA MOMeHT. CynepnapamarHeTmkn. O QHOMEPHbIE Y OBYMEPHbBIE MArHUTHbLIE CTPYKTYPbI.

Tema 22. MarHMTHbIN NOTOK. 3aKOH 3NeKTpoMarHuTHon uHaykuum dapanes. Npasuno JleHua. CamoMHayKUUS.
MHOYKTUBHOCTbL. DHEpPrusi MarHUTHOro Nons.
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MarHuTHbIN NOTOK. 3aKOH anekTpoMarHuTHo uHaykuun dapapes. MNpasuno JleHua. CamonHaykums. HOYKTMBHOCTb.
SHeprusa kaTywWwku. SHeprus MarHUTHOro nonsi. Teopema B3anMHOCTW. B3avMHas MHOYKTUBHOCTb. BpaleHne pamku B
MarHUTHOM none. BpaleHre pamki B MarHUTHOM none. EAvHMLbl N3MEPEHNS MHOYKTUBHOCTU, MArHUTHOrO MOTOKA.

Tema 23. MH,I],yKTVIBHOCTb, conpotuByieHne U eMKOCTb B LiensiX nepeMeHHOro Toka.

|/|H,D,yKTI/IBHOCTb, E€MKOCTb 1 CONpoTMBJIEHNE B LiendX nepeMeHHOro Toka. PasHocTb has. MeTon BEKTOPHbIX Onarpamm.
lMocnenoBaTtenbHbIN U napanneanbm konebatenbHble KOHTYypPa. MowHoCTb B Liensx nepeMeHHOoro Toka. Ycnosus
pe3oHaHCa B nocnenosarte/ibHOM 1 napainesibHOM konebaTtenbHbIX KOHTYypax. ¢opMyna ToMmcoHa. I'IpvlmeHeHme
PE30HAHCHbIX KOHTYPOB.

Tema 24. [Lo6pOTHOCTb, AEKPEMEHT 3aTyxaHus. CBo60aHble, 3aTyxatoLiue, BbiIHYyXAEeHHble KonebaHus B
Kkone6arteNibHOM KOHType.

CBob6ofHble, 3aTyxatowme, BbiHyXXAeHHble konebaHus B konebaTtenbsHoM KoHType. duddpepeHunansHoe ypaBHeHne
konebatenbHOro npotecca v ero peleHune. Puanyecknini CMbICH LOBPOTHOCTbU AEKPEMEHTA 3aTyXaHus,
NorapugMMYEcKoro eKpeMeHTa 3aTyxaHusi 1 BpeMEHU penakcaummn. PesoHaHcHas YacTota. AMMIMTYAHO-4acTOTHas!
XapakTepucTyka.

Tema 25. NMocnepoBaTtenbHbIA U NapanienbHbIi KonobarenbHble KOHTYpa. Pe3aoHaHC TOKOB U HaNpsiXeHUi.
TpaHcchopmarop.

Pe3oHaHc TokoB 1 HanpsixeHuid. MonyyeHne HesaTyxaowmx konebaHuii. TpaHcdopmaTop. SPGEKTUBHBIE 3HAYEHWS
TOKA U HANpPsXXeHUs B LeNsx nepemMeHHoro toka. CoeanHeHne TpeyronbHUKOM U 38e3001. [1Byx chasHblil 1 TpexdgpasHbii
ToK. Hyneson npoeoga. PoTop, cTaTep.

eHepaTopbl MOCTOSIHHOMO U NepeMeHHOro Toka. Bpauatownecs MarHuTHoe none.

Tema 26. Tok cMeweHusi. Cuctema ypaesHeHun Makceenna B uHTerpansHoMm v auchcpepeHumnansHoM suae.
YpaBHeHune nnockom 3NeKTpoMarHUTHOM BOJHbI, BONTHOBOE ypaBHeHne. CBOMCTBA 3NeKTPOMarHUTHbIX BOJH.
BekTop YMoBa- MonHTUHra. 3cpcpekt Xonna.

BuxpeBoe anekTpudeckoe none. Tok cMeleHuns. [usepreHums un potop. MoTok u umpkynsaums. Cuctema ypaBHeHui
MakcBenna B MHTErpanbHOM 1 AMgpdoepeHUmMansHOM Buae.

MaTtepuanbHble ypaBHeHNs. Tok nonspm3aunn. YpasHeHus Makceenna B HENOABMXHbIX cpefax. ['paHnyHble ycnosums.
CeolictBa ypasHeHuin Makcsenna. CummeTpus ypasHeHuin Makcsenna.

Tema 27. Pa3Butue npeacraeneHui o npupoae ceeta. FeomeTpuueckas ontuka.Cdpepuyeckme NoBepxXHOCTU.
LleHTpupoBaHHas onTuyeckas cuctema. dotometpusi.

PasBuTre npeacTaeneHunii o npmpoae ceeta. 3akoHbl FeOMETPUYECKOo ONTukU. Xon nyyei B npuame. Yron
HaVMeHbLLIEro OTKNoHeHUs. Mpenomnsiowmii yron. 3aKoH HE3aBUCMOCTY CBETOBbIX Nly4eli. 3aKoH NafeHus), 3akoH
npenomnenus. MpuHumn depma. MNMonHoe BHyTpeHHe oTpaxeHne. PotomeTpus. Cuna ceeTta. OCBeWeEHHOCTb,
CBETMMOCTb.

Tema 28. UHTephepeHums. Bunpusma ®dpeHensi. KorepeHTHOCTb.

CaeToBoli BekTop. IHTEHCMBHOCTL cBeTa. VIHTepdepeHums. Ycnosus HabnoaeHus Makcumyma u MUH1uMyma
ocselweHHocTu. npuHa nHtepdepeHumnoHHon nonockl. KorepeHTHoCcTb. MoHoXpoMaTtuyeckas sonHa. BonHosonm
BekTop. OnTuyeckas pasHocTb xofa. PacctosHue mexay nHtepgepeHUnoHHbIMN nonocamun. Paanyc KorepeHTHoCTH,
ONNHA KOrePEeHTHOCTH.

Tewma 29. NMonocbl paBHOro HakKNoOHa U paBHOMW WNPUHbI. [ nHa korepeHTHocTU. Konbua HeloToHa. Bunpuama
dpeHens.

Mone nHTepdepeHummn. NHTepdepeHLmsa ceeta Npu OTpaxeHUn OT TOHKMX NNACTMHOK. [1onockl paBHOro HakoHa u
paBHON WWpPWHbI. MNopsaaok MHTepdepeHUMoHHOro Makcmyma. lNpoceetneHne ontuku. Konbua HeloToHa. Paanychl
TEMHbIX 1 CBET/bIX Konew,. bunpunama ®pexens. NHtepgepometp Pabpu-Mepo. MHTepdepometp MaiikenbcoHa.
3epkana PpeHens.

Tewma 30. MpuHuun MNonreHca-dOpeHens. Audppakuusa PpeHens.

Oudppakums. MpuHumn MNonreHca-PpeHens. Paguyc n nnowanmn 3oH ®peHens. AMNanTyna pesynbTupyowero
CBETOBOro KonebaHus B LeHTpe akpaHa. MeTon rpadnyeckoro CnoXeHws aMnautyn. 3oHHble nnacTuHku. Audppakums
OT KPYrnoro oTBepcTus n kpyrnoro gucka. NHterpansl dpenens. Qudpakums oT NPSMOAVHERHOrO Kpas NonynnocKoCTH
n cnupanb KapHio.

Tewma 31. Oudopakuusa dpayHrocpepa. OucdpakLnoHHasa pelueTka.

Ouppakuns dpayHrodepa. Ycnosue MuHumyMa. Yrnosas WmpuHa LeHTpanbHoro Makcmmyma. OTHocUTENbHAs
WHTEHCWBHOCTb MakcumymoB. [udppakumnorHas pewetka. MNeproa amgpakuMoHHON peleTkn. ['nasHble MakCMyMbl.
[obaBoyHble MUHUMYMbI. YTr0Bas WMpWHA Makcumyma. Yrnoeasi v nuHeHas gucnepcus. Paspewatowas cuna
ONPPaKLMOHHON peLeTku.

Tema 32. NMongapusauus. [ BOMHOE nyyenpenomieHue.

EcTtecTBeHHbI U MONsSipU30oBaHHbli ceeT. MnockocTb konebaHwuii. MNMonspusatop. AHanusatop. CTeneHb nonsipusaumm.
3akoH Mantoca. 9nentnyeckn nonapuaosaHHbIi ceeT. [onHoe nydyenpenomneHune. 3akoH Keppa. NckycTBeHHoe
nBoHoe nyyenpenomneHue. dunxponsm. 3akoH Bptoctepa. Mprama Hukonsa. MNonspusaums npu otpaxeHum. 3akoH
BptocTepa.

Tema 33. UHTepdhepeHLUsa NONAPU30BaHHbIX Ny4Yeil.
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®dopmynbl PpeHenst. KoadpdouumeHT oTpaxeHus. [TocTopeHns BONHOBLIX NOBEpPXHOCTeN dpeHens anst 06bIKHOBEHHOTO 1
HeoObIKHOBEHHOTO ny4yeit. VIHTepdepeHLmMst NonsapruaoBaHHoro ceeta. Kpuctannmnyeckas nnacTuHkKa Mexay OByMs
nonsipusatopamu. BpalieHve nnockoctu nonspusaumm. 3akoH Papages. MnacTUHKX B NON BOJHI, B Y4ETBEPTL BOJHbI.

Tema 34. Oucnepcus. @opmyna JlopeHu-TlopeHua.

LOuncnepcus. 3akoH Kowwn. AHOManbHas n HopmanbHas gucnepcus. ['pynnosas u pasosBas CKOPOCTM. dneMeHTapHas
Teopus gucnepcun. Popmyna NlopeHua-JlopHeua. MNornoweHue ceeta. 3akoH Byrepa. PaccesHue ceeta. [biM, TymaH,
cycneHaus, amynbcus. KoadhdomumeHT akCTMHKLUMKU. 3akoH Penesi. SdodpekT BaBunosa-HepeHkosa. Monyboe cBeyeHwme.
CyeTunkn YepeHkosa.

Tema 35. TennoBoe uanydyeHue. N'mnotesa MNnaHka.

OnTnyeckme cnekTpbl. BonHoBoe Yncno. O6obweHHas dopmyna Banbmepa. JlnHum MaweHa. banbmepa, bpekeTa,
MdpyHpa. MocTosiHHas Punbepra. CnektpanbHblii TepM. OnbiT Pesepdpopaa. OnbiT dpaHka u Mepua. OnbiT BoTe.
®oTOHbI. KopnyckynspHo- BONHOBOW fyannam. SgocpekT KomnToHa. DnemeHTapHas 60opoBckast Teopusi BOLOPOLAHOMO
aToma.

Tewma 36. MornoweHue ceeta. CnekTpbl nornoweHus.Moctynatbl Bopa. Moaenb atoma Pesepcpopaa.

Buobl cBeveHus. TennoBoe nany4yeHne. SHepreTnyeckas cCBeTMMocTb. ABCONOTHO YepHoe Teno. VicnyckatenobHas u
nornowarenbHas cnocobHocTn HarpeToro Tena. 3akoH Knpxroga. Kpusas ncnyckartenbHon cnocobHoCT abContoTHO
YyepHoro Tena. 3akoH cMeweHns BuHa. 3akoH Ctedoana - bonbumaHa. N'mnotesa MNnaHka. ®opmyna Panes- xuHca.
OnTtuyeckas NnMpomMeTpusi. dHepreTnyeckas spkocTtb. bonomeTp.

Tema 37. YpaBHeHue LLpenuHrepa. Yactuua B ogHOMepHOM siMe. PU3MYeCKUit CMbICN BONTHOM chyHKL M.
MnaBHOe KBaHTOBOE uncno. CooTHoLeHUue HeonpeaeneHHocTu MenaeHbepra.

YpaeHeHue WpennHrepa. YacTviua B ogHOMepHoO siMe. DU3NYecKnil CMbICT BONHOW cpyHKLMUW. [NaBHOe KBaHTOBOE
yucno. CooTHolWeHWe HeonpeaeneHHocTu [eliseHbepra Ans sHepruv 1 BpeMeHU, UMNybca U KoopavHartbl. [unotesa
ne bpoiins. KeaHToBaHwue. MapMoHudeckunin ocumnnatop. CobcTBeHHble 3HadYeHmst. CobecTBeHHble doyHKumn. OnepaTopbl.

Tema 38. Bogopononono6Hbie atoMbl. MpuHuun Maynu.PacnpeneneHune aneKTpoHOB B aTOMe MO COCTOSIHUSIM.
Mepuoanyeckas cuctema MeHpoeneesa.

CnekTpbl WenovHbIX MeTannos, BogopoaononodHelie atoMel. MpaHuua cepun. MpuHumn Maynu. KeaHToBbIE Yncna:
rnaeHoe, opbuTanbHoe, MarHuTHoe, cnHoBoe. Meproanyeckas cuctema MeHneneesa. PacnpeneneHne anekTpoHOB B
aToMe Mo 3HepretTndeckM yposHaM. Obonouka, rpynna unm cnoi. KONMYecTBO 3NeKTPOHOB Ha s, p,d, f obonoykax.

Tema 39. PeHTreHOBCKOE TOPMO3HOE U XapaKTepuctmyeckoe nsnydeHus. Potroadpdpekr. BHyTpeHHUn nnu
BeHTeNbHbIN choToachheKThl.

PeHTreHoBCKOE TOPMO3HOE U XapaKTepucTnieckoe nanyyeHust. PeHtreHosckas Tpyoka. 3akoH Mosnu. MpaHuua
TOPMO3HOMO PEHTIeHOBCKOro nanyyeHns. doToadodoekT. BonbT- amnepHas xapakTepuctmka BHelwHero gootoadpdekTa.
3akoH diHwWTenHa ans gpotoaddekTa. PaboTta Bbixona. 3akoHbl CTonetosa. BHYTPEHHWIA 1 BEHTENbHbI

poToadPPeEKThI.

Tema 40. dakTop JlaHpe. CBasb Paccen-CayHaepca. j-j cBSi3b. HOpMasibHble U aHOManbHbIN 3chchekTbl 3eeMaHa.

dakTop JlaHoe. Cesa3b Paccen-CayHaepca. j-j cBA3b. HOpManbHble 1 aHOManbHbIA 3dhdPekTbl 3eemaHa.
MynbTunnetHocTb cnekTpa. MNpasuna ot6opa. MarHeToH Bopa. CnoxHelid pybnet. PesynbTupytoweii MOMeHT
MHOrO9nekTpPOHHOro atoma. lNpaenna XyHna. SdbdpekT MNaweHa- baka. HopmanbHoe nnn JIopeHUEBO CMeLLEHNE.
CnoxeHrne MOMEHTOB KONNYECTBA ABUXEHMS.

Tema 41. PaguoaktuBHocTb. Buabl paanoakTUBHOIO pacnaga. TepMOﬂ,IJ,eprIVI CUHTEe3. MCKVCCTBeHHaﬂ
PaAnoakTUBHOCTD. ATOMHbIe CTaHUUM.

CocTtaB 1 xapaktepucTrka aToMHoro sapa. HyknoHel. 3apsaaosoe n Mmaccosoe Yncna. Misotonbl. CnvH sapa. SHeprus
CBSA3M HYKNOHOB. PagnoakTmBHOCTb. Buabl paanoakTneBHOro pacnaga. AKTMBHOCTb. [10CTOSiHHaA pagnoakTuBHOMo
pacnaga. TepMmosioepHbili cnHTe3. ICKyCcCTBEHHAs paanoakTMBHOCTb. HEMTPOHbI. ATOMHbIE cTaHumK. [lehekT macc.
SnepHble peakuun

Tema 42. 3HEMeHTaprIe yacTuubl. 3aKOHbI COXpaHeHus ﬁapMOHHOFO M NenToHOro 3apsanos. U3oTtonuueckum
CMNUH.

OneMeHTapHble YacTuLbl. PepMUOHbI, 6a30HbI. JIENTOHbI, ME30HbBI, 6apuoHbl. ALpoHbl. KBapku. 3akoHbI COXpaHeHust
6aproHHOrO 1 NenTOHOro 3apsAaoB. M3otonnueckuii cnvH. IMiooHbl. KBaHToBas xpomoauHamuka. Cnabble
B3aumogencteus. CtpaHHocTb. HoBoe kKBaHTOBOE YMcno "upeT". KoHeyHble atanbl 9Bonoumun sceneHHon. Kocmmnyeckme
ny4m

Tema 43. NeKTPOHHbIN NapaMarHUTHbIA pe30HaHC. SAaepHbIA MarHMTHbIN pe3oHaHCc. SoepHbI raMMa pe3oHaHC.

ONEeKTPOHHbIA NapamMarHuTHbIA pe3oHaHc. YpasHeHns denvkca bnoxa. TemnepatypHble 3aBUCMMOCTY BPEMEHN
penakcaumu. SoepHblii MarHUTHbIA pe3oHaHc. Casur Halita. SnepHblil ramma pesoHaHc. CuHrneT, oybner, cekcrer.
LinpuHa nuHWM nornoweHuns. MonywnprHa Ha nonyBbICOTE, g- dpakTop. Pe3oHaHcHoe 3HaveHne nons. CnekTpoMeTpbl.
CBM.

Tema 44. PamaHoBcKOe cnekTpockonusi. KonebarenbHbie v BpalwiatenbHble cTeneHn ceobonbl. Macc-
cnekTpockonusa. MarHMTHO- pe3oHaHCHasa Tomorpadus.

PamaHoBckoe cnekTpockonus. KonebatenbHble 1 BpalaTenbHble cTeneHn cBoboapbl. TENNOEMKOCTb KPUCTAOoB.
AKycTnYeckme u ontuyeckme Beteu konebanuin. Teopumn Lebas n dnHwTelrHa. 3akoH OionoHra Mtn. Macc-
cnekTpockonus. MarHnTHo- pesoHaHcHas Tomorpadgous. Masep n nasepsbl. IHBepcns 3aceneHHocTen. ['ennin- HEOHOBbIN
nasep. Hakauka.
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5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMNYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTAENbHbIX TEM (pasnenos) AUCLUUMNANHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHol paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHO paboTbl 0ByHaroIWMXCs PErnaMeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepaTypoii U SN1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKIOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTeNbHON NesTeNbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMNA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
denepanbHblil yHMBepcutet”

MpaBmna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOrO aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeXx AeHNs
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) dhenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas UHpopMauums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTatam 06y4eHus No JUCLUMNAMHE (MOLYNIo);

- KpUTEPWM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOr0 CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBaHI/IFI, npegbsasnsaemMble K OEenCcTBuAM o6yqa|ou4v|xc9|,
OEMOHCTPUpPyeMbIM pe3ynbTataM, 3adaHns pas3/indHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnanHbl (Moayns) npeanonaraeT M3yYeHne OCHOBHOW U [OMNONHUTENbHOW y4ebHOM nuTepatypbl.
NuTtepatypa MoxeT ObiTb AOCTYMHa 0by4aloWmnMcs B 0AHOM U3 ABYX BapuaHToB (NGO B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUAE - YEPES IANEKTPOHHBLIE OUONMOTEYHBIE CUCTEMBI HA OCHOBaHMM 3ak/o4eHHbIX KDY noroBopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo ynTaTenbckum 6uneTam B COOTBETCTBUU C Npasunamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO 13 NtoOOI TOYKM NpY BBELEHMM 0OYYaOLWMMCS CBOEMO NIOrMHA 1 Napons
OT JIMYHOTrO KabuHeTa B cUCTEME "ONEKTPOHHBIA YHUBepcUTeT". Mpn MCNONb30BaHMK NEYaTHBIX M30AaHUA BBNNOTEYHDbI
oOHA, OOMXKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no dProC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepartypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarowerocs n3 yucna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWNS AMCUMNAMHBLI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMNT OBHOBAEHMIO NMPU N3MEHEHNM YCNOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMm anekTpPoHHbIX U34aHWIA U NMPU N3MEHEHUW KOMNIEKTOBaHNS ooHA0B Hay4Hoi
6unbnuotekn Ky,

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)
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3anaun no obuweii dmnsmke. Mponos U.E. - http://www.alleng.ru/d/phys/phys119.htm

Nekuwnm no kypcy anektpudecTsa V.M. Kpbinos - http://www.phys.spbu.ru/library/studentlectures/krylov/electr/
Nekunmn SnekTpryecTtBo 1 MarHetnam MAPTU - hitp://video.mail.ru/mail/obrazovanie-new/4758/

®dusnka ons ctyneHTos. Jlekummn no dmsmke - http://kazei.plms.ru/

®duauka ong ctyneHTos. Jlekumm no dusuke - http://lectoriy.mipt.ru/lecture/Physics-Quantum-S16-Ovchin-131218.04

9. MeTogunyeckme ykasaHus o 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekunn anI7ITVI Ha nekuuto ¢ TeTpanbto 1 py‘-lKOI7I. 3anucartb nekumto. I'Ip|/| 3anncun nekuymn MoXHo
ncnonb3oBatb BUOeoKamepy. Ecnun Bo3HukatoT BOMPOCHI HeobxooMMO CnpocuTb npenonasarens. Ha
nekunm pekoMeHgyetcs cnywartb npenogasarend, Cnosa Ha nepsbixX naprax. I"Ipvl 3anncun nexkumn
MCNOoNb30BaTb LIBETHbIE PYYKN 1N MAPKepbl Ond BbloENEeHNA OI'IpG)J,GﬂGHI/IVI n dpopmyn.

npakTnyeckue | Mpu peweHnn 3apay 0653aTenbHO NPoYMTaTh B Y4EBHUKE 1 MOHATDL CYyTh (OU3NYECKOrO SIBIEHUS, HA
3aHAaTUA KOTOpOe cocTaBsneHa 3ajava.

MOHSATHBIMK [OMXHBI ObITb BCE CNOBA U AOMONHUTENBHbLIE YCNOBUS MU OFPaHUNYEHMS.

Mpwn peweHnn 3apay HEOOXOAUMO O3HAKOMUTBLCS C NMPUEMAMU PELIEHNS TUMMYHBIX 3a4ay,

noKasaHHbIMU Ha Nekummn, onybnMKoBaHHbIMU B

METOANYECKNX YKa3aHUSX NN MHTEPHETE.

BbinnucaTb hopmynbl U onpeaeneHns u Boly4nTb UX.

3HaTb aercTema ¢ Bektopamu. iHTerpuposaHue, ouddepeHumpoBaHne, pasnoxeHve B psa,

3ameuvarenbHble npegensl. VIHTerpansl @perHens u [Nyaccona.

Heobxoanmo Hay4nTbcs paboTatb CO CMpPaBOYHOM UTEPATYPOIA.

MocTtapaTtbcst 06BACHUTL MATEPVAN CBOUM OLHOTPYMMHUKAM.

nabopatopHbie| Ong noarotoBku kK nabopaTopHbIM 3aHATUSAM HE0BX0AMMO NPOYUTaTh MaTeprar, OTBETUTb Ha
paboTbl BOMpoOCkI kK nabopaTopHbIM paboTam U Te3UCHO NPeACcTaBUTb ero B TeTpaam

nnn B goaiine. BbiBobl oOpMyN MPOBECTU CaMOCTOATENbHO MOC/e NPOYTEHNS MaTepuana, a noToMm

npoBepuTb cebsl, CBepUB CBOW peaynbTaThl C ONy6NnKOBaHHbIMU B y4eOHIKe.

MpopyMaTb anropuT™ BbINOIHEHMSI 3KCNEPUMEHTANbHO YacTu nabopaTtopHoii paboTbi.

camocTosi- | Ckavatb U3 MHTEPHETA UK B35iTb B BMONMOTEKE PEKOMEHOOBAHHYIO NMTEPATYpy, NPOYNTaTh UK
TenbHasl MPOCMOTPeTh 3anucy nekuuii. MNpopaboTtaTte 3a4a4u U BONPOCH!, pa3obpaHHbIe Ha NEKLMSIX C
paboTa npenogaeatenem 1 onybnnMKoBaHHbIX B METOAMYECKMX YKa3aHUusx. Pazobpatb x0n pelweHns TUnmn4HbIX
3apad. Belyuutb onpeneneHne HOBbIX MOHSATUIA, HEOHXOAMMBIX AJisi ONUCAHWS (PU3UHECKOTO SBMEHMSI.

aK3aMeH MpounTtaTh MaTepuan, U3NoXEHHbIA B NEKLMUSAX U pEKOMEHJoBaHHON y4ebHo nuteparype.

Bbinucatb doopMynibl 1 ONpeaeneHns 1 BolyYnThb KX.

BbiBobl OpMYN MPOBECTU CaMOCTOSATENbHO MNOC/e NPOYTEHNS MaTepuana, a noToM NpPoBeputb cedbs,
CBEpviB CBOU pe3ynbTaTthl C ony6nvMKoBaHHbIMM B y4ebHUKe.

MoLroToBMTb BCE HEsICHbIe BOMPOCHI 41 06CYXAEHNS HA KOHCYbTauun ¢ NpernoaaBatenem.
O6bSACHUTL MaTepman CBOVMM OLHOMPYMNMHMKaM.

3auet MpounTtaTe MaTepuan, U3NoXeEHHbIN B NEKLMUSAX U PEKOMEHIOBAHHOM y4ebHOM nuteparype.

Bbinvcatbe oopMynbl 1 ONPeneneHns 1 Boly4YUTb KX.

BbiBoabI hOPMYN MPOBECTU CaMOCTOSATENBHO MOCIE NPOYTEHNS MaTepuana, a noToM NPoBepuTb cebs,
CBEpVIB CBOU pe3ynbTaTthl C OnybnvMKOBaHHBIMU B yHebHUKe.

MoLroToBMTbL BCE HESICHBIE BOMPOCHI A5 06CY>XAEHNS HA KOHCYbTaLUW C MPENoaaBaTeneM.
O6BbsCHNTL MaTepMan CBOVMM OLHOMPYMNMHMKAM.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJNOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuunianHe (Moayno), BKaUYas nepedyeHb NporpaMMHOro obecneyeHust U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHUN 06pa3oBaTeibHOro npoLecca no
OMCUMMIMHE (MOAYNto), BKIOYAas MepeyeHb NporpamMMHOro obecrneyeHns n MHOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunavHe (Moayno)
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MatepuanbHO-TeXHU4ECKOEe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNo) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:

MoMelueHmMst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMIEKTOBAHHbIE CNeLMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbs1) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/O4EHUs K ceTu "MIHTepHeT" 1 obecneveHnem
[OCTyna B 3NEKTPOHHYI0 MHAPOPMaLMOHHO-06pasoBatefbHyio cpeay KdY.

YyebHble ayamMTopun 1S KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMNIeKTOBaHHbIe CNeLmanm3npoBaHHon mebenbo
(CcTONbI W CTYNbS).

KomnbioTep 1 npuHTEp ONs pacneyatky pa3naToyHbiX MaTepuanos.
MynbTuMeouiiHas ayauTopus.

12. Cpe,IJ,CTBa apantauumuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atowmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNe BUPTYanbHbIX nabopaTopuin U CUMYNSLNOHHBIX
TEXHONOIMIA;

- NPVIMEHeHNe ONCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWI Ons nepefady MHOPMaUUK, OpraHn3auun pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOW paboTbl oby4atowerocs ¢ npenonasartenem, B TOM Yucne Be6UHaApOB, KOTOPbIE MOTYT
ObITb UCMONb30BaHbI AJ1s1 NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 06y4eHmsl, NpoBedeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAaAamMn 1 3aWnTbl BbINOHEHHbIX paborT,
NpoBeeHNs TPEHVHIOB, OpraHM3aUmmn KONEeKTUBHOWM paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm CpOpM TeKkyLlwero n npomMexyTo4Horo
KOHTpPONA;

- YBENNYEHMe NPOOOMXNTENIbHOCTU caa4ym oby4atowmMMcst UHBaANUOOM UK NINLOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 10.03.01
"NHdopmaunoHHas 6e3onacHoCTb” 1 NPOGOU0 NoAroToBkM "Be30nacHOCTb aBTOMATU3MPOBAHHbBIX CUCTEM".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 17 us 20. Bl YHH
rlorlyfos

AR 5 AN LM O



Mporpamma aucumnnmHbl "®unsmka”; 10.03.01 "MiHdpopmaumoHHas 6e3onacHocTb".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.13 ®usuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenve nogrotosku: 10.03.01 - IHpopmaumnoHHas 6e3onacHoCcTb

Mpodpunb noaroToBkM: beaonacHOCTb aBTOMATU3NPOBAHHbBIX CUCTEM
Keanndpvkaums BbinyckHrka: 6akanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuteparypa:

1. CaBenbes, M. B. Kypc obuei gousnku : yiebHoe nocobue : B 3 Tomax / U. B. Casenbes. - 15-e nag., ctep. -
CankT-MNeTepbypr : NaHb, [6. r.]. - Tom 1 : MexaHvka. MonekynspHas couauka - 2019. - 436 c. - ISBN 978-5-8114-3988-1.
- TekcT : aneKTPOHHBIV // JlaHb: anekTpoHHO-6ubnnoteuHas cuctema. - URL: hitps://e.lanbook.com/book/113944 (nata
obpaweHns: 19.03.2020). - Pexxum poctyna: onis aBTopus. Nonb3oBaTtenei.

2. CaBenbes, V. B. Kypc obuweit consmku : yiebHoe nocobue : B 3 Tomax / U. B. CaBenbes. - 15-e u3g., ctep. -
CaHkT-lMeTepbypr : laHb, [6. I.]. - ToMm 2 : SnekTpu4ecTBo U MarHetnam. BonHbl. OnTrka - 2019. - 500 c. - ISBN
978-5-8114-3989-8. - TeKCT : aNeKTPOHHbIN // JlaHb: aneKTpoHHO-6nbnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/113945 (aata obpaieHuns: 19.03.2020). - Pexum pocTyna: ons aBTopus. nosb3oBateneil.

3. CaBenbes, V. B. Kypc dmsmkn : yuebHoe nocobue : B 3 Tomax / U. B. CaBenbes. - 6-e n3g., ctep. - CaHkT-lMetepbypr :
NaHb, [6.T.]. - Tom 2 : SnekTpuyectso. KonebaHus n BonHbl. BonHosas onTtuka - 2019. - 468 c. - ISBN
978-5-8114-4253-9. - TekCT : aNeKTPOHHbIN // IlaHb: aneKTPOHHO-6nbnuoTteyHas cuctema. - URL:
https://e.lanbook.com/book/117715 (nata obpaueHuns: 19.03.2020). - Pexwum pocTyna: ons aBTopus. Nonb3oBaTenei.

4. CaBenbes, W. B. Kypc couanku : yuebHoe nocobue : B 3 Tomax / U. B. CaBenbes. - 7-e n3g., ctep. - Caxkt-MNeTepbypr :
NaHb, [6. 1.]. - Tom 3 : KBaHTOBas ontuka. AToMHas gounsmka. Pusmka 1eepnoro tena. drnsmka aToMHOro sapa v
anemeHTapHbIx yactul, - 2019. - 308 c. - ISBN 978-5-8114-4254-6. - TeKCT : aneKTPOHHbIN // J1aHb:
9M1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/117716 (naTta obpaleHmsi: 19.03.2020). -
Pexum poctyna: ona asTopums. nonb3osarteneil.

5. Nponos, W. E. OnektpomarHetnam. OCHOBHblE 3aKOHbI : y4ebHoe nocobue / U. E. Mponos. - 10-e n3a. - Mocksa :
Na6opatopus 3HaHuin, 2017. - 322 c. - ISBN 978-5-00101-498-0. - TekCT : 3neKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoTteyHas cuctema. - URL: https://e.lanbook.com/book/94160 (nata obpaweHns: 19.03.2020). - Pexum
LOCTyna: ans aBTopma. NONb3oBaTenei.

6. Mpopnos, W. E. BonHoBble npouecchl. OCHOBHbIe 3akoHbI : y4ebHoe nocobue / . E. Vipoaos. - 8-e uag. (an.). - Mockea
: Nabopatopust 3HaHuiA, 2020. - 266 c. - ISBN 978-5-00101-673-1. - TeKkCT : 3NeKTPOHHbIN // NaHb :
9NeKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/135487 (naTa obpaleHmsi: 19.03.2020). -
Pexum goctyna: ons aBTopua. nonb3osatenei.
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NaHb, [6.T.]. - Tom 3 : OnTrka. AToMHas gousmka - 2008. - 656 c. - ISBN 978-5-8114-0665-4. - TeKCT : 9NEKTPOHHbIN //
NaHb : anekTpoHHO-6nbnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/419 (pata obpaienms: 19.03.2020). -
Pexum goctyna: ons aBTopu3a. nonb3oBaTenei.

2. XalikuH, C. 9. ®usnyeckne oCHOBbI MexaHukK : yiebHoe nocobue / C. 3. XalikuH. - 3-e uaga., ctep. - CaHkT-MNeTepbypr
: NaHb, 2008. - 768 c. - ISBN 978-5-8114-0895-5. - TekCT : aneKTPOHHbI // JlaHb : anekTpoHHO-bubnuoTeyHas cuctema. -
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.5.13 ®usuka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 10.03.01 - IHdpopMaumnoHHas 6e3onacHocTb
Mpodpomnb noarotoskn: GesaonacHoCTb aBTOMATU3UPOBAHHbIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CrpaHunua 20 n3 20.




